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(54) OPTICAL DISK 

(57)Abstract: 

PURPOSE: To obtain the optical disc which is excellent in 
impact resistance* in which the photo-setting adhesive 
. gives no adverse influence to an information recording layer, 
the adhesive is cured in a very short time without need of 
heeting, the cured adhesive layer is rich in flexibility and 
does not give deformation to the disc substrate. 
CONSTITUTION: An information recording layer 2 is formed 
on a transparent substrate 1 , and the layer is placed 
opposite to another substrate 5 and joined with a spacer 3. 
The joined part of the spacer is fixed with a photo-setting 
adhesive 6 containing a urethaneacrylate photo-setting 
oligomer having a polyether bond in the backbone having 
above 300 molecular wt.. a monofunctional acrylate photo- 
setting monomer containing at least one or more 
polymerizable ethylenical double bond in the molecule and 
having above 300 molecular wt. and a photophlymerization 
initiator 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 



http://wwwl9jpdLjpo.gojp/PAl/result/detail/main/wAAAzta47sDA406089462Pl.htm 



9/27/2004 



A Searching PAJ Page 2 of 2 




decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



http://wwwl9.ipcll.jpo.go.jp/PAl/result/detail/main/wAAAzta47sDA406089462Pl.htm 9/27/2004 



Page 1 of 1 




* NOTICES * 

Japan Patent 0££ice is not responsible £or any 
damages caused 1:^ the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical disk of the sandwich structure which forms an information record layer on at least 
one transparence substrate, is made to carry out phase opposite of the field with other substrates, and is 
characterized by fixing the joint of said spacer with the photoresist adhesives which consist of the 
following presentation in the optical disk of sandwich structure joined through the inner circumference 
spacer and the periphery spacer. 

(A) Molecular weight is 300. The molecular weight which has in intramolecular at least one or more 
ethylene nature double bonds which have polyether association in the above principal chain, and in 
• which an urethane acrylate photoresist oligomer (B) polymerization is possible is 300. The above 
monofunctional acrylate photoresist (monomer C) photopolymerization initiator [claim 2] The optical 
disk given in the 1st term of a patent claim using the photoresist adhesives whose photopolymerization 
initiator is the reactant photopolymerization initiator in which the polymerization of oneself is possible, 
or its polymerization object. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical disk which has the air sandwich structure 
which fixes the joint of a spacer with the photoresist adhesives of a predetermined presentation in more 
detail about the optical disk used as a text file, an image file, a computer memory, etc. 
- [0002] 

[Description of the Prior Art] Although the information processing technique has also accomplished 
rapid development with the rapid increment in the amount of information dealt with in recent years, the 
optical disk attracts attention as processing of such information of a lot of, and a means of are recording. 

[0003] The structure of the optical disk used for such a purpose An air sandwiches type (1) — a veneer 
type and (2) - the disk-like substrate with which the information record layer was formed on at least one 
substrate was made to counter through a spacer, and it pasted up - (3) Three molds of the adhesion 
lamination type which stuck directly the disk-like substrate which had the information record layer 
formed on at least one substrate can be divided roughly. 

[0004] In this, a (2) and (3) type thing eases a motion of the camber of a substrate, a wave, etc., and it is 
advantageous from the point of protection of an inforaiation record layer, and (2) is used as a postscript 
mold disk and (3) is mainly used as a rewritable mold disk, respectively. 

[0005] The postscript mold disk has structure which formed the information record layer 2 on the 
transparence substrate 1 in which the guide rail for tracking was formed, formed the opening 4 through 
the spacer 3 mainly as shown in drawing 1 , countered and formed the guard plate 5. 
[0006] Or it has structure which formed two transparence substrates 1 in which the information record 
layer 2 was formed on the top face as shown in drawing 2 , formed the opening 4 through the spacer 3, 
and the information record layers 2 and 2 were made to counter, respectively, and formed two above- 
mentioned transparence substrates 1 and 1. 

[0007] Here, as a record ingredient, the compound and oxide of Te system, organic coloring matter, etc. 
are developed, and thermosetting plastic, such as thermoplastics, such as glass, a polycarbonate, and 
acrylic resin, and an epoxy resin, etc. is developed as a substrate ingredient for optical disks. 
[0008] In the optical disk which has such air sandwich structure, junction to a substrate 1 or a guard 
plate 5, and a spacer 3 is indispensable. 

[0009] Although the proposal which processes the projection which plays the role of a spacer 
beforehand at the time of shaping of a substrate is made by JP,64-67738,A, there are problems, such as 
cost and productivity, and such processing is difficult as a matter of fact. 

[0010] Therefore, the adhesives 6, such as rubber, adhesives which dissolved elastomers in the solvent, 
epoxy system adhesives, and hot melt system adhesives, are used for junction to a substrate 1 or a guard 
plate 5, and a spacer 3. 

[001 1] However, in the case of the adhesives which dissolved rubber and elastomers in the solvent, 
hardening takes time amount and there are problems, like a residual solvent affects an information 
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record l&vcr 

[00121 In a i liquid type case, there is much what has high viscosity in epoxy system adhesives, it is 
difficult to acquire a transparent and colorless appearance, and when it is 2 liquid type, troublesome 
actuation, such as measuring and mixing, is needed, and since distortion occu« m ^/^t-st^^^^^^^ 
when it is a heat hardening type further, it has [ in a room-temperature-cunng type case, hardemng takes 
time amount, and ] problems, like service temperature has a limit. . ^ ^ . . ^, . 
r0013] a disk tending to generate thermal strains, such as deformation and curvature, with the heat of the 
adhesives of a melting condition, in order hardemng is quick in the case of hot melt system adhesives 
but to use adhesives in the state of melting, and applying to homogeneity moreover with a thin film only 
at the area of a spacer, since melt viscosity is still higher - difficult - moreover - therefore, there are 
troubles, such as needing an expensive spreading machine. t , a*u^ 

mm On the other hand, much proposals which use 1 acidity or alkalimty, a non-solvent, and the 
photo-setting resin that has the description of fast hardening for junction substrate or a gua^^^^^^ 
and a spacer are made (JP,6 1-165842, A and this 62- 185264 a number and this 60. 185234 a number 
and this 61- 142545 a number and this 61- 165840 a number and this 61- 190736 a number and this 62- 
6449 number official report etc.). 

rPtoblem(s) to be Solved by the Invention] The resin of the radical polymerization mold which divides 
- Ughly and is represented by acrylate system resin as a class of this photo-setting resin^^ 
adhesion area is very small compared with an adhesion mold, and flexibility and flexibility are required 
of the adhesives to be used on the structure since it is inferior to the shock resistance at the time of fall, 
' the disk which is divided into the resin of the cationic polymerization mold represented by the epoxy 
resin and has air sandwich structure on the other hand for this reason, above-mentioned JP,61- 
165842 A said ~ 62-185264 What has an upright hardened material which is indicated by the number 
official reiort is not suitable as adhesives for disks which have air sandwich smicture 
[0016] above-mentioned JP,60- 185234, A, said - 61-142545 Number, said - 61-165840 Number 61- 
190736 said - 62-6449 Although a number official report has the proposal which used urethane 
acrylate, among these in using upright urethane acrylate, the same problem as the above anses. 
[00171 Although surely addition of polyfunction^ monomer contributes to the improvement in a cure 
rate increase of opposite side hardening contraction is caused and it is hard for a polyfunctional acrylate 
monomer and tetrahydrofurfuryl acrylate to be added, or to heat-treat before use, in order to speed up a 
CMTC rate in the above-mentioned official report, but to contribute to improvement m adhesive strength m 
a special joint like air sandwich structure. , . . . j. K.,*«n 

[0018] Moreover, if addition of tetrahydrofurfuryl acrylate contributes on an air-dned disposition, but on 
the other hand has the fault that skin irritation is very high and invades thermoplastic substrate 
ingredients, such as a polycarbonate and acrylic resin, and is in the approach of heating before use, it has 
difficulties, like heat-treatment is very troublesome. , ^ . . „ ac 

[0019] Furthermore, in the photo-setting resin by the conventional proposal, besides problems, such as 
above-mentioned adhesive strength and shock resistance, it writes in or there is a trouble of poor reading 
over an information record layer. j™„„tUo 
[00201 It becomes insufficient by existence of the lack of an exposure of light and oxygen hardemng the 
resin front face of the interior closed with the spacer, the unreacted low-molecular-weight monomer 
which was left behind for this reason vaporizes in the disk opening section with the heat at the time ot 
preservation or a drive, and the cause of the effect to this information record layer has a bad influence on 
an information record layer. . ... „u^„» 

[00211 This invention is excellent in adhesive strength and shock resistance in view of many above- 
mentioned conventional problems, and it aims at offering the optical disk which has the air sandwich 
structure using the photo-setting resin and this which moreover do not have a bad influence on an 

information record layer. . ju • >-«.,u«f 

[0022] Then, it is molecular weight 300 as a presentation of photoresist adhesives as a result ot 
wholeheartedly research in order to solve the above-mentioned trouble. When the above compound was 
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used of course in the state of full hardening, it found out that will not have a bad influence on an 
infoimation record layer even if a non-hardened component remains, therefore a reliable optical disk 
substrate was obtained. 

[0023] ^. . . f 

[Means for Solving the Problem] Based on the above-mentioned knowledge, this invention torms an 
information record layer on at least one transparence substrate, carries out phase opposite of that field 
with other substrates, and proposes the optical disk of the sandwich structure which fixes the joint of 
said spacer with the photoresist adhesives which consist of the following presentation m the optical disk 
of sandwich structure joined through the inner circumference spacer and the periphery spacer. 
[0024] (A) Molecular weight is 300. The molecular weight which has in intramolecular at least one or 
more ethylene nature double bonds which have polyether association in the above principal chain, and in 
which an urethane acrylate photoresist oligomer (B) polymerization is possible is 300. The above 
monofunctional acrylate photoresist (monomer C) photopolymerization initiator [0025] The pnncipal 
chain used by this invention sets to the urethane acrylate of a polyether, and it is that molecular weight 
300 For the reason considered as the above, molecular weight is 300. It is for not having a bad influence 
on an information record layer, even if this non-hardened material cannot vaporize easily even if there 
are external factors, such as heat, also when a non-hardened material remains in the opening section of 
an optical disk because of the insufficiency of hardening and a part will vaporize, if it is above. 
[0026] Moreover, as mentioned above, in air sandwich structure, since adhesion area is small, the reason 
for using the urethane acrylate photoresist oligomer which has polyether association in a principal chain 
in this invention is weak against impacts, such as fall, therefore it is because the polyether system 
urethane acrylate which used polyether polyol for the hydroxy compound of a pnncipal chain also in 
various urethane acrylate although flexibility and flexibility were required also of the adhesives to be 
used suits this demand most. , • j u 

[0027] As a polyol component in this polyether system urethane acrylate, what denaturalized the 
polyethylene glycol, the polypropylene glycol, the polytetramethylene glycol, and the bisphenol by the 
polyethylene glycol, the polypropylene glycol, the polytetramethylene glycol, etc. can be mentioned. 
[0028] Moreover, the photoreaction radical of oligomer has desirable acrylate. Although a cure rate 
decreases or this becomes easy to receive hardening inhibition by the oxygen in air since a reaction 
radical consistency will decrease and crosslinking density will fall if the molecular weight of oligomer 
becomes large, it is for preventing this. That is, it is because an unreacted low-molecular-weight 
monomer vaporizes in the disk opening section with the heat at the time of preservation or a dnve and 
has a bad influence on an information record layer for hardening inhibition according [ the resin front 
face of the interior by which the closure was carried out as mentioned above to the photoreaction radical 
of oligomer being methacrylate with tiie spacer ] to the oxygen in air. 

[0029] Moreover, for the photoresist monomer which has in intramolecular at least one or more ethylene 
nature double bonds which are used for this invention, and in which a polymerization is possible, 
molecular weight since the same reason ************ the above-mentioned oligomer becomes small 
is 300. The above thing is used. u u »u 

[0030] Monofunctional acrylate is used preferably as this photoresist monomer. The reason which the 
reason which is monofunctional is for giving flexibility and flexibility to a hardened material here, and 
is acrylate is the same as the above-mentioned oligomer described. 

[0031] This molecular weight is 300. As the above monofunctional acrylate monomer, specifically For 
example, alicyclic denaturation neopentyl glycol acrylate, Caprolactone denaturation 2-hydroxyethyl 
acrylate, nonylphenoxyethyl acrylate, Nonyl phenoxy diethylene-glycol acrylate, nonyl phenoxy 
triethylene glycol acrylate, Nonyl phenoxy tetraethylene glycol acrylate, nonyl phenoxy polyethylene- 
glycol acrylate, Nonylphenoxypropylacrylate, nonyl phenoxy dipropylene glycol acrylate, Nonyl 
phenoxy tripropylene glycol acrylate, NONIRUFENOKISHI tetrapropylene glycol acrylate, Nonyl 
phenoxy polypropylene-glycol acrylate, phenoxy tetraethylene glycol acrylate, Phenoxy pentaethylene 
glycol acrylate, phenoxy hexa ethylene glycol acrylate, Phenoxy polyethylene-glycol acrylate, phenoxy 
tetrapropylene glycol acrylate, Phenoxy PENTA propylene glycol acrylate, phenoxy polypropylene- 
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glycol acrylate, Methoxy pentaethylene glycol acrylate, METOKI hexa ethylene glycol acrylate 
Methoxy polyethylene-glycol acrylate, methoxy tetrapropylene glycol acrylate, Methoxy PENTA 
propylene glycol acrylate, methoxy polypropylene-glycol acrylate, Hexa ethylene glycol monoacrylate 
polyethylene-glycol monoacrylate. Tetrapropylene glycol monoacrylate, PENTA polypropylene-glycol 
monoacrylate, Polypropylene-glycol monoacrylate, stearylacrylate, caprolactone modified 
tetrahydrofurfuryl acrylate, etc. are mentioned, and a resin constituent is presented with one sort of these 

monomers, or two sorts or more. r u- • ♦ a 

[0032] A photopolymerization initiator is added by the adhesives constituent of this invention. As a 
photopolymerization initiator, specifically For example, a benzophenone, an acetophenone, 2 and 2- 
diethoxy acetophenone, a MMRAZU ketone, benzyl, A benzoin, benzoin methyl ether, benzoin ethyl 
ether The benzoin propyl ether, benzoin butyl ether, tetramethyl thiuram full FIDO, A thioxan ton 
chloro toe xanthone, a dimethyl thioxan ton, A diethyl thioxan ton, benzyl dimethyl ketal, a methyl 
benzo information mate, hydroxy cyclohexyl phenyl ketone, etc. can be mentioned, and a resin 
constituent is presented with one sort of these photopolymerization initiators, or two sorts or more. 
[0033] In addition, to this photopolymerization initiator, a sensitizer can be used together if needed. 
[0034] since an unreacted object or a photolysis product will vaporize in the disk opening section after 
hardening and it will have a bad influence on an information record layer, if it adds beyond the need 
although the amount added by the conventional photo-setting resin is sufficient as the addition of a 
photopolymerization initiator - resin constituent 100 the weight section ~ receiving -- 
photopolymerization initiator 0.05 weight section - 20 weight section - desirable - 0.5 It adds m the 
range of weight section - 10 weight section. 

[0035] Here, the gas constituents resulting from the photopolymerization initiator which vaponzes from 
the photo-setting resin constituent in this invention, and its photolysis product can be conti-oUed by usmg 
also oneself the reactant photopolymerization initiator in which a polymerization is possible, and/or its 

polymerization object as a photopolymerization initiator. 

[0036] although illusti-ated by JP,63-57038,A and JP,2-292307,A as such a self-polymenzation mold 
photopolymerization initiator, for example ~ as others and a commercial item ~ Darocure ZL13331 
(product made from MERK) Esacure KIP (Fratelli lamberti s.p.a shrine make) etc. ~ it can obtain easily. 

[0037] In addition, it is hydroquinone monomethyl ether, benzoquinone, 2, and 6-n tert because of the 
improvement in shelf life to the photo-setting resin constituent of this invention. - Adding well-known 
additives, such as polymerization inhibitor, such as butyl-p-cresol and a catechol, and other leveling 
agents, a defoaming agent, a coloring agent, a filler, an adhesion grant agent, a silane couphng agent, is 

not restricted at all, either. , j j ^ • 

[0038] Moreover, resinous principles, such as thermoplastics and rubber, can also be added in the range 

which does not change the property of the photo-setting resin constituent of this mvention if needed. 

[0039] 

[Example] Hereafter, although this invention is explained to a detail based on an example, the example 
described here does not show an example of this invention, and, of course, this invention is not linuted 

[0040] 500 cc equipped with example 1 agitator, a thermometer, tubing for desiccation, and nitrogen 
installation tubing In a four-lot SEPARA pull flask Molecular weight 500 Polyethylene-glycol 
denaturation biphenol A85g (0.17 mols), Hexamethylene di-isocyanate 33.6g (0.2 mol) and Phenoxy 
tetraethylene glycol acrylate 90g, Inserting in hydroquinone monomethyl ether 0.03g as 0 5g ot mrsUA 
phenol system antioxidants, 0.5g of sulfur-containing antioxidants, and polymerization inhibitor, and 
blowing nitrogen gas It is dibutyl tin JIRAU rate 0.02g in the place used as a uniform solution. It added 
and stined at 80 degrees C for 3 hours. Subsequentiy, 2-hydroxyethyl acrylate 7g (0.06 mol) was added 
it stirred at 80 degrees C for 3 hours, and the urethane acrylate solution was obtained until absorption ot 
the isocyanate measured by infrared-spectiiim analysis disappeared. 

[0041] Subsequentiy, it stined until it added 1-hydroxy cyclohexyl phenyl ketone 5g to lOOg of this 
urethane acrylate solution as phenoxy tetraethylene glycol acrylate 150g and a photopolymenzation 
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initiator andbecamehomogeneity.andth^^^^^^^^^ 

[0042] Subsequently after ^PP>yf ^ ^^^^^^^^^^^^^^^^ the bore of 15nun, and 

of a disc-like polycarbonate substrate ^^""^^^ ^'^"^Xiec^oWng by the spin code method, it was 
thickness) in which the guide rail was P'^^P^l,^/. "^^t "^^^^ resin obtained above 

optical disk was produced. >of«r ^ thermometer tubing for desiccation, and nitrogen 

installation tubing In a SEPARA Pmi msK ™W of HNDA phenol system 

3000 (0.09 mol), Isophorone ^'"^y^^^i'-^,^^^^^^ antioxidants, and 

antioxidants. It is hy<^7"°'J. ™7™SS'« „ the place which became a unifonn 

polymerization inhibitor. It is dibutyl Bn "RAU rate auzg >" ™ P ^ C for 3 horns. 

Lution while it inserted in and nitrogen "^^^'^^^/^^^^^^^^^^^ a. 80 Agrees C for 3 

»fcsra:»t:»-Sn^^^^^ 

^^S57^f:xJ^;^eT^?acomparison (When photoresist oB^^^ 

?^'l*Uy ^yc.o^-'V. phenyl ketone as Ink* 
S;™"ffin,andJph« 

[00461 The photo-setting resjn constnuen'^ the ^P'^^ 2 (molecular weight of 

an example 1 except /i'^Xlt S *efXwlng) photoredst monomer. 

[0048] The property of the ^^•'■'''"'irZ^^ « ^optical disk which did in this way. 



[0049] 
[Table 1] 
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[0050] Resin property appearance [ It is what was pierced with the JIS No. 2 dumbbell mold 

Measurement and unit:%PC/PC / Shear adhesive strength ... A polycarbonate comrade's shear adhesive 

strength, unit:Kgf/cm2 [0051] ] in Table 1 Visual viscosity They are measurement and a umf.cP 

degree of hardness at 25 degrees C They are measurement and a shore hardness elongation 

percentage at 25 degrees C. Disk property shock resistance in Table 1 .... The change of state when 
carrying out natural fall of the disk from height of 2m, so that a disk side may become perpendicular to a 
floor to the epoxy floor is observed. 

a cold energy-proof cycle .... -40 **x 60-minute <- ~ ->80-degree-Cx 60 minutes, and 50 cycle moisture 
resistance 80 degree-Cx85%RH x - 2000 hours [0052] 

[Effect of the Invention] Above, in short, the optical disk of the air sandwich structure concerning this 
invention becomes what has the high dependability which is excellent in shock resistance and does not 
have a bad influence to an information record layer in order to join a spacer to a substrate or a guard 
plate with the photoresist adhesives with which molecular weight consists of big oligomer thru/or a big 

monomer. • u • i 

[0053] Since the thing of a photoresist is used as adhesives, it can carry out in a short time extremely. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/27/2004 



Page 7 of 7 



without needing heating for hardening of adhesives. 

[0054] Furthermore, in order to use as oligomer the urethane acrylate which has polyether association 
for a principal chain, the hardened glue line is rich in flexibility, and does not give deformation to a disk 
substrate. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the optical disk which has the air sandwich structure 
which fixes the joint of a spacer with the photoresist adhesives of a predetermined presentation in more 
detail about the optical disk used as a text file, an image file, a computer memory, etc. 



. [Translation done.] 
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PRIOR ART 

Pescription of the Prior Art] Although the information processing technique has also accomplished 
rapid development with the rapid increment in the amount of information dealt with in recent years, the 
optical disk attracts attention as processing of such information of a lot of, and a means of are recording. 

[0003] The structure of the optical disk used for such a purpose An air sandwiches type (1) - a veneer 
. type and (2) - the disk-like substrate with which the information record layer was formed on at least one 
substrate was made to counter through a spacer, and it pasted up - (3) Three molds of the adhesion 
lamination type which stuck directly the disk-like substrate which had the information record layer 
' formed on at least one substrate can be divided roughly. 

[0004] In this, a (2) and (3) type thing eases a motion of the camber of a substrate, a wave, etc., and it is 
advantageous from the point of protection of an information record layer, and (2) is used as a postscript 
mold disk and (3) is mainly used as a rewritable mold disk, respectively. 
[0005] The postscript mold disk has structure which formed the information record layer 2 on the 
transparence substrate 1 in which the guide rail for tracking was formed, formed the opening 4 through 
the spacer 3 mainly as shown in drawing 1 , countered and formed the guard plate 5. 
[0006] Or it has structure which formed two transparence substrates 1 in which the information record 
layer 2 was formed on the top face as shown in drawing 2 , formed the opening 4 through the spacer 3, 
and the information record layers 2 and 2 were made to counter, respectively, and formed two above- 
mentioned transparence substrates 1 and 1. 

[0007] Here, as a record ingredient, the compound and oxide of Te system, organic coloring matter, etc. 
are developed, and thermosetting plastic, such as thermoplastics, such as glass, a polycarbonate, and 
acrylic resin, and an epoxy resin, etc. is developed as a substrate ingredient for optical disks. 
[0008] In the optical disk which has such air sandwich structure, junction to a substrate 1 or a guard 
plate 5, and a spacer 3 is indispensable. 

[0009] Although the proposal which processes the projection which plays the role of a spacer 
beforehand at the time of shaping of a substrate is made by JP,64-67738,A, there are problems, such as 
cost and productivity, and such processing is difficult as a matter of fact. 

[0010] Therefore, the adhesives 6, such as rubber, adhesives which dissolved elastomers in the solvent, 
epoxy system adhesives, and hot melt system adhesives, are used for junction to a substrate 1 or a guard 
plate 5, and a spacer 3. 

[00 11] However, in the case of the adhesives which dissolved rubber and elastomers in the solvent, 
hardening takes time amount and there are problems, like a residual solvent affects an information 
record layer. 

[0012] In a 1 liquid type case, there is much what has high viscosity in epoxy system adhesives, it is 
difficult to acquire a transparent and colorless appearance, and when it is 2 liquid type, troublesome 
actuation, such as measuring and mixing, is needed, and since distortion occurs in a substrate with heat 
when it is a heat hardening type further, it has [ in a room-temperature-curing type case, hardening takes 
time amount, and ] problems, like service temperature has a limit. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/27/2004 



Page 2 of 2 



[0013] a disk tending to generate themal strains, such as deformation and curvature, with the heat of the 
adhesives of a melting condition, in order hardening is quick in the case of hot melt system adhesives, 
but to use adhesives in the state of melting, and applying to homogeneity moreover with a thin film only 
at the area of a spacer, since melt viscosity is still higher - difficult - moreover -- therefore, there are 
troubles, such as needing an expensive spreading machine. 

[0014] On the other hand, much proposals which use 1 acidity or alkalinity, a non-solvent, and the 
photo-setting resin that has the description of fast hardening for junction to a substrate or a guard plate, 
and a spacer are made (JP,61-165842,A and this 62- 185264 a number and this 60- 185234 a number 
and this 61- 142545 a number and this 61- 165840 a number and this 61- 190736 a number and this 62- 
6449 number official report etc.). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Above, in short, the optical disk of the air sandwich structure concerning this 
invention becomes what has the high dependability which is excellent in shock resistance and does not 
have a bad influence to an information record layer in order to join a spacer to a substrate or a guard 
plate with the photoresist adhesives with which molecular weight consists of big oligomer thru/or a big 
monomer. 

. [0053] Since the thing of a photoresist is used as adhesives, it can carry out in a short time extremely, 
without needing heating for hardening of adhesives. 

[0054] Furthermore, in order to use as ohgomer the urethane acrylate which has polyether association 
for a principal chain, the hardened glue line is rich in flexibility, and does not give deformation to a disk 
substrate. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Since the disk which is divided into the resin of the radical 
polymerization mold which divides roughly and is represented by acrylate system resin as a class of this 
photo-setting resin, and the resin of the cationic polymerization mold represented by tiie epoxy resin, 
and has air sandwich structure on the other hand is very small compared with an adhesion mold and 
adhesion area is inferior to the shock resistance at the time of fall in it on that stinicture although 

. flexibihty and flexibility are required of the adhesives to be used -- this sake above-mentioned JP,61- 
165842,A, said - 62-185264 What has an upright hardened material which is indicated by tiie number 
official report is not suitable as adhesives for disks which have air sandwich structure. 

' [0016] above-mentioned JP,60- 185234, A, said - 61-142545 Number, said ~ 61-165840 Number 61- 
190736 said ~ 62-6449 Although a number official report has the proposal which used uretiiane 
acrylate, among these in using upright urethane acrylate, the same problem as the above arises. 
[0017] Although surely addition of polyfunctional monomer contributes to the improvement in a cure 
rate, increase of opposite side hardening conti-action is caused and it is hard for a polyfunctional acrylate 
monomer and teti-ahydrofurfuryl acrylate to be added, or to heat-treat before use, in order to speed up a 
cure rate in the above-mentioned official report, but to contribute to improvement in adhesive strength in 
a special joint like air sandwich structure. 

[0018] Moreover, if addition of teti^ydrofurfuryl acrylate contiibutes on an air-dried disposition, but on 
the other hand has the fault that skin irritation is very high and invades thermoplastic substrate 
ingredients, such as a polycarbonate and acrylic resin, and is in the approach of heating before use, it has 
difficulties, like heat-treatment is very troublesome. 

[0019] Furthermore, in the photo-setting resin by tiie conventional proposal, besides problems, such as 
above-mentioned adhesive strength and shock resistance, it writes in or there is a trouble of poor reading 
over an information record layer. 

[0020] It becomes insufficient by existence of the lack of an exposure of light and oxygen hardening the 
resin front face of the interior closed with tiie spacer, the unreacted low-molecular-weight monomer 
which was left behind for this reason vaporizes in the disk opening section with the heat at the time of 
preservation or a drive, and tiie cause of the effect to this information record layer has a bad influence on 
an information record layer. 

[0021] This invention is excellent in adhesive sti^ength and shock resistance in view of many above- 
mentioned conventional problems, and it aims at offering the optical disk which has the air sandwich 
structure using the photo-setting resin and this which moreover do not have a bad influence on an 
information record layer. 

[0022] Then, it is molecular weight 300 as a presentation of photoresist adhesives as a result of 
wholeheartedly research in order to solve the above-mentioned trouble. When the above compound was 
used, of course in the state of full hardening, it found out that will not have a bad influence on an 
information record layer even if a non-hardened component remains, therefore a reliable optical disk 
substrate was obtained. 
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MEANS 



[Means for Solving the Problem] Based on the above-mentioned knowledge, this mvention forms an 
information record layer on at least one transparence substrate, carries out phase opposite of that tield 
with other substrates, and proposes the optical disk of the sandwich structure which fixes the joint of 
said spacer with the photoresist adhesives which consist of the following presentation in the optical disk 
of sandwich structure joined through the inner circumference spacer and the penpheiy spacer. 
[00241 (A) Molecular weight is 300. The molecular weight which has in intramolecular at least one or 
more ethylene nature double bonds which have polyether association in the above pnncipal chain, and in 
which an urethane acrylate photoresist oligomer (B) polymerization is possible is 30a The above 
monofunctional acrylate photoresist (monomer C) photopolymerization initiator [0025] The principal 
chain used by this invention sets to the urethane acrylate of a polyether, and it is that molecular weight 
300 For the reason considered as the above, molecular weight is 300. It is for not having a bad influence 
on an information record layer, even if this non-hardened material cannot vaporize easily even if there 
are external factors, such as heat, also when a non-hardened material remains m the opening section ot 
an optical disk because of the insufficiency of hardening and a part will vaponze, if it is above. 
[0026] Moreover, as mentioned above, in air sandwich structure, since adhesion area is small, the reason 
for using the urethane acrylate photoresist oligomer which has polyether association m a pnncipal chain 
in this invention is weak against impacts, such as fall, therefore it is because the polyether system 
urethane acrylate which used polyether polyol for the hydroxy compound of a pnncipal chain also in 
various urethane acrylate although flexibility and flexibility were required also of the adhesives to be 
used suits this demand most. r j.u 

[0027] As a polyol component in this polyether system urethane acrylate, what denaturalized the 
polyethylene glycol, the polypropylene glycol, the polytetramethylene glycol, and the bisphenol by the 
polyethylene glycol, the polypropylene glycol, the polytetramethylene glycol, etc can be mentioned. 
[0028] Moreover, the photoreaction radical of oligomer has desirable acrylate. Although a cure rate 
decreases or this becomes easy to receive hardening inhibition by the oxygen in air since a reaction 
radical consistency will decrease and crosslinking density will fall if the molecular weight of oligomer 
becomes large, it is for preventing this. That is, it is because an unreacted low-molecular-weight 
monomer vaporizes in the disk opening section with the heat at the time of preservation or a dnve and 
has a bad influence on an information record layer for hardening inhibition according [ the resin front 
face of the interior by which the closure was carried out as mentioned above to tiie photoreaction radical 
of oligomer being methacrylate witii tiie spacer ] to the oxygen in air. 

[0029] Moreover, for the photoresist monomer which has in intramolecular at least one or more ethylene 
nature double bonds which are used for this invention, and in which a polymenzation is possible, 
molecular weight since the same reason ************ as die above-mentioned oligomer becomes small 
is 300. The above thing is used. 

[0030] Monofunctional acrylate is used preferably as this photoresist monomer. The reason which the 
reason which is monofunctional is for giving flexibility and flexibility to a hardened matenal here, and 
is acrylate is the same as the above-mentioned oligomer descnbed. 
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rOOSll This molecular weight is 300. As the above monofunctional acrylate monomer Specifically For 
Se aLyclic denaturation neopentyl glycol acrylate, Caprolactone denaturation 2-hydroxyethyl 
aJ^e nlylphenoxyethyl acrylate, Nonyl phenoxy diethylene-glycol ^^^"y^^^^^^^^^^ 
Shylene glycol acrylate, Nonyl phenoxy tetraethylene glycol acrylate, nonyl Phenoxy poW^^ 
Sycol acrylate, Nonylphenoxypropylacrylate, nonyl phenoxy dipropylene glycol ^c-Tlate, No^^^^ 
Exy ^propylene glycol acrylate, NONIRUFENOKISHI tetrapropylene glycol ^^^^^'^'^""^l^^ 
pheS Sopylene-glycol acrylate, phenoxy tetraethylene glycol acrylate, Phenoxy pentaethylene 
tc^^c^^,7^-o.yVc.^ ethylene glycol acrylate, Phenoxy polyethylene-glycol acrylate, phenoxy 
Saprop^ene glycol acrylate. Phenoxy PENTA propylene glycol acrylate phenoxy polypropylene- 
Sycrac^ylate, M^^^ glycol acrylate, METOKI hexa ethylene glycol acrylate 

Eoxy polyethylene-glycol acrylate, methoxy tetrapropylene glycol acrylate. Me hoxy PENTA 
p^opyk^^^^^ polypropylene-glycol acrylate, Hexa eAylene glycol monoac^^late 

^e^JleL-glycol mon^acrylate, Tet^^^^^ glycol monoacrylate, PENTA polypropylene-glycol 
monoacrylate, Polypropylene-glycol monoacrylate, stearylacrylate, caprolactone modified 
tettahyckofurfuryl acrylate, etc. are mentioned, and a resin constituent is presented with one sort of these 

SrrpW^^ is added by the adhesives constituent of this invention^As a 

KoVmeS^^^ initiator Specifically For example, l^nzophenone. Sdn e*vl e*^^^^^^^^ 

■ acetophenone, A MIHIRAZU ketone, benzyl, a benzoin, benzom meAyl ether Benzom ethyl ett«r.ttie 
Sn propyl ether, benzoin butyl ether. Tetramethyl thiuram full FIDO a thioxan ton clo ROTOO 
xaXne A Lethyl thioxan ton, a diethyl thioxan ton, benzyl dimethyl ketal, a methyl benzo 
fntl^ati'on Sdroxy cyclohexyl phenyl ketone, etc. can be mentioned, and a resm constituent is 
presented with one sort of these photopolymerization initiators or two sorts o^ more 
[0033] In addition, to this photopolymerization initiator, a sensitizer can be used together if needed _ 
So34 since an unreacted object or a photolysis product will vaporize m the opening s^^^^^ 
hardening and it will have a bad influence on an information record layer, if it adds beyond the need 
S)u?thTamou^^ added by the conventional photo-setting resin is sufficient as die addition of a 
photopolymerization initiator - resin constituent 100 the weight section -- recemng -- 
photopolymerization initiator 0.05 weight section - 20 weight section - desirable - 0.5 It adds m the 
ranee of weight section - 10 weight section. _ 

S] nlre, the gas constituents resulting from the photopolymerization initiator which yaponzes from 
Ae photo-se^ng resin constituent in this invention, and its photolysis product can be con^olled by i^^^^^ 
Sso oneself the reactant photopolymerization initiator in which a polymerization is possible, and/or its 
poWmerization object as a photopolymerization initiator. ,r , • «,,^l,^ 

[0036] although il ustiated by JP,63-57038.A and JP.2-292307,A as such a self-polymenz^ion mold 
photopolymerization initiator, for example - as others and a commercial item - Darocure ZLI3331 
(pS made from MERK) Esacure KIP (Fratelli lamberti s.p.a shrine make) etc. - it can obtain easily. 

100371 In addition, it is hydroquinone monometiiyl ether, benzoquinone, 2, and 6-JI tert because of the 
mprll n^f^ shelf life' o the photo-setting resin constituent of this invention. Adchn^^^^^^^^ 
additives, such as polymerization inhibitor, such as butyl-p-cresol and a catecho and other leveling 
Sents a defoaming agent, a coloring agent, a filler, an adhesion gmnt agent, a silane coupling agent, is 

foS Mo^^^^^^^^^ principles, such as thennoplastics and rubber, can also be fed in the range 

which does not change tiie property of the photo-setting resin constituent of this invention if needed. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/27/2004 



Page 1 of 3 




* NOTICES * 

Japan Patent Office is not responsible for any 
deunages caused by the use of this trttoslation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example] Hereafter, although this invention is explained to a detail based on an example, the example 
described here does not show an example of this invention, and, of course, this invention is not limited 
to this. 

[0040] 500 cc equipped with example 1 agitator, a thermometer, tubing for desiccation, and nitrogen 
installation tubing To a four-lot SEPARA pull flask, it is molecular weight 500. Polyethylene-glycol 

. denaturation biphenol A85g (0.17 mols). It is dibutyl tin JIRAU rate 0.02g in the place which became a 
uniform solution while hydroquinone monomethyl ether O.OBg was inserted in as hexamethylene di- 
isocyanate 33.6g (0.2 mol), phenoxy tetraethylene glycol acrylate 90g, 0.5g of fflNDA phenol system 

' antioxidants, 0.5g of sulfur-containing antioxidants, and polymerization inhibitor and nitrogen gas was 
blown. It added and stirred at 80 degrees C for 3 hours. Subsequently, 2-hydroxyethyl acrylate 7g (0.06 
mol) was added, it stirred at 80 degrees C for 3 hours, and the urethane acrylate solution was obtained 
until absorption of the isocyanate measured by infrared-spectrum analysis disappeared. 
[0041] Subsequently, it stirred until it added 1-hydroxy cyclohexyl phenyl ketone 5g to lOOg of this 
urethane acrylate solution as phenoxy tetraethylene glycol acrylate 150g and a photopolymerization 
initiator and became homogeneity, and the photo-setting resin constituent was obtained. 
[0042] Subsequently, after applying the solution of cyanine system coloring matter to the guide rail side 
of a disc-hke polycarbonate substrate (outer diameter : 1.2nun in BOnun, the bore of ISnrai, and 
thickness) in which the guide rail was prepared by injection molding by the spin code method, it was 
dried and the information record layer was formed in it. Then, the photo-setting resin obtained above 
was applied to the inner circumference section and the periphery section of this disk, and it was stuck by 
pressure through the spacer. The ultraviolet rays of 2000 mJ/cm2 were irradiated to this with the high- 
pressure mercury-vapor lamp with the sticking-by-pressure condition, adhesives were stiffened, and the 
optical disk was produced. 

[0043] 500 cc equipped with example 2 agitator, a thermometer, tubing for desiccation, and nitrogen 
installation tubing To a four-lot SEPARA pull flask, it is polypropylene-glycol 270g (0.09 mol) of 
molecular weight 3000, It is hydroquinone monomethyl ether 0.05g as isophorone diisocyanate 26.7g 
(0.12 mols), 0.5g of HINDA phenol system antioxidants, 0.5g of sulfur-containing antioxidants, and 
polymerization inhibitor. It is dibutyl tin JIRAU rate 0.02g in the place which became a uniform 
solution while it inserted in and nitrogen gas was blown. It added and stirred at 80 degrees C for 3 hours. 
Subsequently, 2-hydroxyethyl acrylate 7.5g (0.065 mols) was added, it stirred at 80 degrees C for 3 
hours, and the urethane acrylate solution was obtained until absorption of the isocyanate measured by 
infrared-spectrum analysis disappeared. 

[0044] Subsequently, it stirred until it added Darocure ZLI 3331 5g to lOOg of this urethane acrylate 
solution as nonylphenoxyethyl acrylate 150g and a photopolymerization initiator and became 
homogeneity, and the photo-setting resin constituent was obtained. Subsequently, the optical disk was 
obtained like the example 1. 

[0045] The example 1 of a comparison (when photoresist oligomer is not polyether system urethane 
acrylate) 
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It is 1-hydroxy cyclohexyl phenyl ketone as phenoxy tetraethylene glycolacr>iate 1^50g and a 
photopolymeriz^ion initiator as photoresist oligomer to acrylate (DICLITE UE-8200 Daimppon Ink & 
Chenicals make) lOOg of the bisphenol A modified epoxy resin. 5g It stirred until it became 
homogeneity in addition, and the photo-setting resin constituent was obtained. 
r0046] The photo-setting resin constituent and the optical disk were obtained by the same approach as 
an example 1 except using phenoxy ethyl acrylate as an example of comparison 2 (molecular weight ot 
photoresist monomer being 300 when it being the following) photoresist monomer. 
100471 The example 3 of a comparison (when a photoresist monomer is polyfuncUonal monomer) 
The photo-setting resin constituent and the optical disk were obtained by the same approach as an 
example 1 except using tetraethylene glycol diacrylate as a photoresist monomer. , , , 
r00481 The property of the photo-setting resin obtained in the above-mentioned examples 1 and 2 and 
the examples 1-3 of a comparison and the performance test of an optical disk which did in this way, 
produced and was obtained are performed, and the result is shown in the foUowmg table 1. 
[0049] 
[Table 1] 



^011 1 



imm 1 



mm 2 



m 

m 



1 



flSttftftMttii: fik^mL'^ wk^^m 



4000 



3300 I 5000 



mow 



A 40 



28 0 



A 25 D 85 



300 



PC/PC mmm-fi 



50 



46 



70 



1700 



ttttW 3 



2000 



A 35 



250 



45 



D 70 



120 



65 
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[0050] Resin property appearance [ They are measurement, and unit:%PC/PC about what was 

pierced with the JIS No. 2 dumbbell mold / Shear adhesive strength ... A polycarbonate comrade s shear 

adhesive strength. unit:Kgf/cm2 ] in Table 1 Visual viscosity They are measurement and a 

unit e? degree of hardness at 25 degrees C They are measurement and a shore hardness elongation 

percentage at 25 degrees C. [0051] Disk pix)perty shock resistance in Table 1 .... The change of state 
when carrying out natural fall of the disk from height of 2m. so that a disk side may become 
perpendicular to a floor to the epoxy floor is observed. ^ ,^ . j m i ^ 0*.,^ 
a cold energy-proof cycle .... -40 **x 60-minute <- - ->80-degree-Cx 60 minutes, and 50 cycle moisture 
resistance 80 degree-Cx85%RH x 2000 hours ' 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] i. a • u ..^^^h^^o 

rDrawing II The sectional view showing an example of an optical disk which has air sandwich structure 
[brawing21 The sectional view showing other examples of an optical disk which have air sandwich 



structure 

[Description of Notations] 
. 1 Transparence Substrate with Guide Rail 

2 Information Record Layer 

3 Spacer 

* 4 Opening Section 

5 Transparence Guard Plate 

6 Adhesives 
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